Analysis of cell-type-specific gene expression during mouse spermatogenesis.
In rodents, changes in gene expression during spermatogenesis can be monitored by sampling testis from each day during postnatal development. However, changes in gene expression at the tissue level can reflect changes in the concentration of an mRNA in a specific cell type, changes in volume of specific cells, or changes in the cell-type composition. This reflects the cellularity of the tissue. Here we have combined techniques that assess the expression profiles of genes at the whole-tissue level, differential display and DNA array, and, at the level of cellularity, in situ hybridization. Combining results from these techniques allows determination of the cell-type-specific gene-expression patterns of many genes during spermatogenesis. Differential display was used to determine expression profiles with high sensitivity and independent of prior knowledge of the sequence, whereas DNA arrays quickly assess the expression profiles of all the genes. This identified three groups of gene-expression profiles. The major group corresponds to genes that are upregulated in spermatocytes during either the mid- or late- pachytene phase of spermatogenesis (stages VII-XI). This pachytene cluster was gradually extinguished in the later spermatid stages but was followed by another cluster of genes expressed in spermatids. Finally, a group of genes was downregulated during spermatogenesis and probably expressed in nongerm cells. We believe that expression of most genes can be described by a combination of these cell-type-specific expression patterns.